Background Visible strabismus has been shown to have adverse psychosocial consequences. It remains controversial if esotropia or exotropia is perceived more negatively. The aim of this study was to determine if esotropia or exotropia and the eye (side) in which strabismus is present are perceived differently. We also asked our adult participants: (1) if they thought visible strabismus should be corrected by surgery, (2) if they thought that strabismus surgery should only be to improve the cosmesis, and (3) if they thought that the surgery should be paid for by health insurance. Methods One hundred adults and 61 children rated four photographs of a digitally altered picture of a boy and four of a girl, showing a large-angle esotropia or exotropia either in the left or on the right eye. The adults were additionally asked if a squint should be operated, if they considered strabismus surgery to be a cosmetic procedure, if in their opinion strabismus surgery should be covered by compulsory health insurance, and if children with strabismus are disadvantaged. Comparisons were performed using ANOVA and regression analysis.
Introduction
Strabismus is a visible facial abnormality that has been shown to have adverse psychosocial consequences in adults [2, 3, [8] [9] [10] [11] and children [12, 15] .
With regard to the differences in the perception of esotropia and exotropia, several studies have come to contradictory conclusions.
Johns et al. [6] evaluated the effect of strabismus on the selection of playmates by children, and found that almost equal percentages of exotropic and esotropic children were selected as playmates. Paysse et al. [12] studied the behavior of children aged between 3 and 7 years toward orthotropic, esotropic, and exotropic dolls. The three dolls were the only toys with which to play and placed in a waiting room. The children were observed through a oneway mirror, and also interviewed afterwards with standardized questions. The study found that a negative attitude toward strabismus emerges around the age of 6 years of age. Children aged 5 and three quarter years and older showed a tendency toward more negative behaviors towards the esotropic compared to the exotropic dolls. Such behaviors include throwing, striking, and verbally disparaging a doll. Because of the small number of subjects, separate analysis for orthotropic, esotropic and exotropic dolls could not be performed.
Uretmen et al. [15] analyzed the perception of children with strabismus by elementary school teachers, and found a negative social bias on the part of teachers against children with a squint. The children were rated more positively in the exotropic photographs than in the esotropic photographs for the characteristics hard work and happiness. Esotropic children were also perceived as having more difficulty in learning than exotropic children.
Olitsky et al. [11] found a negative impact of strabismus in adults. In their study, college students judged the effect of esotropia as worse than that of exotropia.
Coats et al. [2] showed that strabismus negatively influences a female applicant's ability to obtain employment, but displayed no significant differences between esotropia and exotropia.
In their analysis of the effect of strabismus on the rating of official US Army photographs of men and women in uniforms by military officers, Goff et al. [3] demonstrated that esotropic persons were rated significantly less favourably than orthotropic and exotropic ones.
In a study on the impact of strabismus on potential partners [10] , dating agents judged that strabismic subjects have more difficulties than orthotropic ones in finding a partner, and that these difficulties are greater in exotropic than in esotropic persons. These results were confirmed by a study of the perception of squinting persons by potential employers [9] , where headhunters judged that exotropic individuals would have more difficulties in finding an employment than esotropic ones.
Based on the contradictory results of previous studies and on the fact that, to the best of our knowledge, only the direction of strabismus but not the eye with strabismus were analysed, we tried to determine in children and adults which type of strabismus, exotropia or esotropia, on which eye, right or left, is perceived as worse. We also tried to find out if our adult participants think that visible strabismus should be corrected by surgery, if surgery should only be to improve the cosmesis, and if strabismus surgery should be paid for by health insurance.
Materials and methods
This study was approved by the Ethics Commission of the canton of St Gallen, and was performed in accordance with the ethical standards laid down in the 1964 Declaration of Helsinki. Written informed consent was obtained from all parents of the participating children and all adult subjects. The parents of the children shown on the photographs also gave written informed consent. One hundred adults and 61 children aged 6 to 11 years were each shown four photographs of the face of a boy and four photographs of the face of a girl. The four photographs were digitally altered, and differed only in the position of the eyes: esotropia or exotropia on the left or on the right eye ( Fig. 1) . The esotropic and exotropic eyes were obtained by digitally altering the original pictures with Adobe Photoshop 6.0 by using the techniques of merging and erasing. The squint angles corresponded to 50 prism diopters. These angles were used in the majority of previous studies [2, [9] [10] [11] . The participants were asked to rank the four photographs of the boy and the four of the girl from the one where the squint is most bothering (rank 1) to the one where it bothers least (rank 4). All eight photographs were shown at the same time. The 100 adults were then asked if they thought a squint should be operated, if they considered strabismus surgery to be only a cosmetic procedure or not, and if in their opinion strabismus surgery should be covered by compulsory health insurance or not. Finally the adults were asked if they thought that children with strabismus are somehow disadvantaged, and if yes, which are the possible disadvantages.
All participants attended the Department of Ophthalmology at Kantonsspital St Gallen or accompanied a child there. Subjects with physical impairments or not speaking German were excluded.
In order to determine if the four represented forms of strabismus ranked significantly differently for each age group, a one-way between-groups ANOVA was performed.
To evaluate if the direction of strabismus (esotropia and exotropia) or the affected eye (right or left) had an impact on the ranking, separate regression analyses for adults and children were performed, using age, gender, and the number of persons with a squint among family and friends as covariates.
Finally, logistic regressions were performed to evaluate if age, gender or the number of persons with a squint in the family and among friends have an impact on the opinion as to whether strabismus surgery should be performed, whether it should be covered by health insurance, and whether it is only a cosmetic procedure or not.
Differences were accepted as significant at the p<0.05 level.
All statistics were performed with R Version 2.9.1.
Results
Sixty-one children (31 girls and 30 boys) aged 6 to 11 (mean 8.4, SD 1.4) and 100 adults (75 women and 25 men) aged 16 to 83 (mean 38.6, SD 13.0) were asked to rank the four pictures of the boy and the four of the girl from the most (rank 1) to the least disturbing (rank 4). None of the children and 36% of the adults had squinting persons in the family or among their close connections. The results of this ranking are displayed in Table 1 and Fig. 2 . For most age groups, the results of the one-way between-group ANOVAs displayed significant differences in the ranking of the four represented groups (Table 1) .
Regression analysis for adults respondents showed a highly significant impact of the eye (p<0.001) on the ranking, where the right eye was perceived as more disturbing than the left eye. The direction of strabismus, the age, gender, and the number of persons with a squint among family and friends of the respondents had no significant impact on the rank.
Regression analysis for children only confirmed the results of the adults, in that a squinting right eye was perceived as more disturbing (p<0.001) than a left one.
Additionally, children ranked esotropia as highly significantly (p<0.001) worse than exotropia. Neither age nor gender had an impact on the perception of strabismus by children.
The logistic regressions showed no impact of age, gender or the number of persons with a squint in the family (p>0.1) on the opinion as to whether strabismus surgery should be performed, whether it should be covered by health insurance, and whether surgery is only a cosmetic procedure or not.
Out of the 100 interviewed adults, three persons (95% CI 1.1%-8.4%) would not operate on the children with a squint, three (95% CI 1.1%-8.4%) would perform surgery only in some of the pictured children, and the remaining 94 (95% CI 87.5%-97.2%) would recommend correcting all forms of strabismus with a surgical intervention.
Out of 100 adult respondents, 18 persons (95% CI 11.7%-27.0%) thought that the surgical intervention is only a cosmetic procedure, 13 (95% CI 7.8%-21.0%) said that this should be decided by a specialist, and 69 (95% CI 59.3%-77.4%) found that strabismus surgery is not only cosmetic but would enhance visual functions.
Out of the 100 interviewed persons, one person (95% CI 0%-5.4%) said that strabismus surgery should not be covered by compulsory health insurance, five persons (95% CI 2.2%-11.2%) thought that it should be covered for children but not for adults, and the remaining 94 persons (95% CI 87.5%-97.2%) stated that health insurance should cover strabismus surgery for everybody.
Asked about possible problems children with strabismus are confronted by, ten respondents (95% CI 5.6%-17.5%) answered "none", 53 (95% CI 43.3%-62.5%) feared that squinting children are made fun of by other children, 17 (95% CI 10.9%-25.6%) that they are less accepted by peers, 21 (95% CI 14.2%-30.0%) that people would look strangely at them, six (95% CI 2.8%-12.5%) thought that children with a squint are less self-confident, 39 (95% CI 30.0%-48.4%) said that they could have problems with their eyesight, four (95% CI 1.6%-9.8%) feared they might have problems judging distances, e.g., playing with balls, Fig. 1 Photographs of the boy shown for rating. From left to right: right esotropia, right exotropia, left esotropia, left exotropia and three (95% CI 1.1%-8.4%) that they are perceived as less intelligent.
Discussion
Based on the opinion of 61 children and 100 adults, this study analyzed the perception of exotropia and esotropia in the left or the right eye in photographs showing a boy and a girl. The results show that both forms of strabismus are ranked similarly by adults, but a squinting right eye is ranked worse than a squinting left eye. Neither age, nor gender, nor the fact that the respondents have friends or family members with a squint, had an impact on this ranking. Our results confirm the study of Coats et al. [2] , who found that the direction of the squint had no influence on the ability to obtain employment. However, other studies showed that that the direction of the squint matters. College students rated esotropia worse than exotropia [11] , while dating agents [10] and headhunters [9] judged exotropia worse than esotropia. A direct comparison of these studies is difficult, since differences exist in the cultural background and profession of the interviewed subjects.
Our results also showed that in children, as in adults, a squint of the right eye is perceived as more disturbing than one of the left one. Additionally, in the perception of children, esotropia ranks worse than exotropia, thereby confirming the tendency found by Paysse et al. [12] in older children. This is contrary to the findings of Johns et al. [6] , who were not able to find that children are influenced by the direction of the squint. However, since they also used smaller squint angles and paired different children together rather than showing the same child with different conditions side by side, the power might have been too small to detect significant differences. Interestingly, Uretmen et al. [15] found that elementary school teachers also rated esotropic children worse than exotropic for the two characteristics hard work and happiness, as well as concerning their ability to learn.
Why do children and adults rate a squint in the right eye significantly worse than one in the left? An explanation could be that the left half-face (as seen by the exploring subject) matters more. Often a face can be fully explored by using only two saccades. The first fixation is just to the left of the center of the nose and the second at the center of the nose [5] . This phenomenon is consistent with studies showing that the left half-face (as seen by the exploring subject) is more informative because of direct processing by the right hemisphere [14] . Possibly, this bias towards the left hemifield in face recognition can also partly be explained by the fact that Roman script is written from left to right, which influences the perception of our subjects [4] . If this finding can be confirmed by others, squinting patients able to alternate should be advised to look with their right eye.
Ninety-four percent of the interviewed adults would correct all forms of strabismus with a surgical intervention, and think that surgery should be covered by compulsory health insurance for everybody. Five percent think it should be Fig. 2 Ranking of strabismus (from 1 = most disturbing to 4 = least disturbing) for different categories of ages. ET = esotropia, XT = exotropia Table 1 Ranking of strabismus (from 1 = most disturbing to 4 = least disturbing) and results of the ANOVAs Right ET mean rank (SD) Right XT mean rank (SD) Left ET mean rank (SD) Left XT mean rank (SD) N F Pvalue covered only for children, and only 1% think it should not be covered at all. Sixty-nine percent of respondents found that strabismus surgery is not only cosmetic, and only 18% think that it is solely a cosmetic procedure. Adults fear that children with a squint could be made fun of by other children, could be less accepted by peers, looked at strangely, or have problems with their eyesight. Our results show that the opinion of adults is in good agreement with what is scientifically known about the psychosocial impact of strabismus, and that strabismus surgery is reconstructive and not cosmetic [1, 7, 13, 16] . This study has the following limitations. First, the photographs show static eyes and large-angle squints were used. Therefore, it cannot be excluded that in reality exotropia and esotropia might be perceived differently. Also, photographs with smaller squint angles might be judged differently. Second, the sample included people mainly living in the German part of Switzerland. Extrapolation to other countries or even cultures should only be done with caution.
In conclusion, adults and children rated a squinting right eye worse than a left one. Children perceived esotropia to be more disturbing than exotropia, while in adults no difference was found. Neither age, nor gender, nor the fact that the respondents have friends or family members with a squint, had an influence on this ranking. Almost all adults would correct all forms of strabismus, and think that surgery should be covered by compulsory health insurance.
